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A Study on Combustion Characteristic
with Port-Diameter of fuel in Hybrid Rocket

Jung-Pyo Lee* - Jungtae Cho* - Gihun Kim* - Soojong Kim* - Hakchul Kim**
Kyoungjin Woo** - Heejang Moon*** - Honggye Sung** - Jinkon Kim***

ABSTRACT

Combustion Characteristic with initial port-diameter of fuel was studied in hybrid propulsion
system using cylindrical single port-grain. In order to understand a variation of combustion
characteristic with initial port-diameter, experimental studies were performed with the GOX and
GN;O as oxidizer, and PE as fuel. As results, burning rate decreased with increase of initial
port-diameter of fuel. And the variation of burning rate with using GN>O is smaller than using
GOX.
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Fig. 1 Schematic of the Hybrid Experimental System
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Table 1. Specification of the Combustion Test

Oxidizer GOX, GN,;O
Solid Fuel PE
Length 200 mm
Port Diameter 10, 15 mm
Burning Time 10 sec
Oxidizer Supply Range | 13.8 ~42.7 g/sec
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Fig. 2 Flame Temperature with O/F Ratio
(Oxidizer : GOX, GN.O , Fuel : PE)
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Fig. 3-1 Oxidizer mass flux vs Fuel Regression

Rate (Oxidizer : GOX, Fuel : PE)
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Fig. 32 Oxidizer mass flux vs Fuel Regression
Rate (Oxidizer : GN2O, Fuel : PE)
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Fig. 4-1 Oxidizer Mass Flow vs Bumning Fuel Mass
Flow (Oxidizer : GOX, Fuel : PE)
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Fig. 4-2 Oxidizer Mass Flow vs Burning Fuel
Mass Flow (Oxidizer : GN;O, Fuel : PE)
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Fig. 5-2 Oxidizer Mass Flow vs O/F Ratio
(Oxidizer : GN2O, Fuel : PE)
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